Problem The World Health Organization has produced clear guidelines for the prevention of mother-to-child transmission (PMTCT) of the human immunodeficiency virus (HIV). However, ensuring that all PMTCT programme components are implemented to a high quality in all facilities presents challenges.
aspects of the PMTCT programme. Enabling health-care staff at primary care facilities to initiate antiretroviral therapy and expanding laboratory services for measuring CD4+ T-cell counts and for PCR testing were also helpful.
Background
The magnitude of the problem of human immunodeficiency virus (HIV) infection in South Africa is illustrated in Fig. 1 , which shows the rise of the HIV pandemic since 1990 and its stabilization after 2004. In 2010, 30.2% of all pregnant women who attended public sector health-care facilities were infected. 1 The prevalence of HIV infection among pregnant women is likely to remain high for at least the next two decades because the number of people receiving life-long antiretroviral therapy (ART) in South Africa is still increasing and is predicted to plateau at around 3 million in 2016. 2 In 2011, an estimated 70.4% of maternal deaths in South Africa were associated with HIV infection, 3 as were half of all deaths of children younger than 5 years. 4 Consequently, the success of programmes for the prevention of mother-to-child transmission (PMTCT) of HIV is critical for reducing maternal and child mortality and morbidity.
Evolution of the PMTCT programme
Although the burden of HIV infection in South Africa had been large for many years, the country did not implement a PMTCT programme until 2002. The main steps in the evolution of South Africa's PMTCT policy are listed in Box 1 (available at:
http://www.who.int/bulletin/volumes/91/1/12-106807).
In tandem with changes in policy, continuous efforts were also being made to improve the quality of the programme using operational research. A review of the initial 18 pilot sites for the PMTCT programme led to several recommendations for improving health-care systems, including that the programme be scaled up to all facilities. 5 It was also recommended that: training of front-line workers be improved; all health-care workers be given more support and supervision; managers' commitment to the programme be increased; the PMTCT programme be integrated into existing primary health-care services, especially maternal services and services for women and children.
An evaluation of a quality improvement programme in one district in KwaZulu-Natal province showed that, although HIV testing during pregnancy had become routine and universal, coverage was less extensive for other elements of the PMTCT cascade, 6 such as ensuring that HIV-positive mothers are treated and continue on treatment; testing infants exposed to HIV; and identifying and treating HIV-positive infants. It was recommended that these elements be given more attention and that programme data related to them be simplified and monitored regularly. 7 Paying attention to data and indicators, such as the proportion of HIV-positive mothers receiving ART or prophylaxis, is critical for improving the quality, coverage and impact of the PMTCT programme. This was demonstrated further in a study in 2008 in three districts in KwaZulu-Natal where "a data quality improvement intervention that involved specific training for health-care workers on the importance of public health information, monthly data reviews and feedback, and regular data audits was effective in significantly increasing the completeness and accuracy of the data used to monitor PMTCT services in South Africa". 8 In addition, a 2008 initiative in which data were used to improve quality of care in the programme focused attention on the health districts with the worst performance and strengthened implementation of the PMTCT cascade by sharing good practices. The testing of infants to identify HIV infection early has also increased. The results of routine tests in public health-care facilities are shown in Table 1 . Between 2008 and 2011, the proportion of the estimated number of infants exposed to HIV who were tested before reaching the age of 2 months increased from 36.6% to 70.4%. Over the same period, the proportion of infants tested who were HIV-positive decreased from 9.6% to 2.8%. 10 In 2010, the first national population-based survey of the effect of the South African PMTCT programme on early HIV transmission from mother to child reported an overall transmission rate of 3.5%. When the survey was repeated in 2011, the transmission rate was found to be 2.7%. 11, 12 Publication: Bulletin of the World Health Organization; Type: Lessons from the field Article ID: BLT.12.106807
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The main lessons learnt during improvement of the PMTCT programme were:
changes in national PMTCT policy should be implemented rapidly at all facilities; the efforts of partner organizations should be coordinated with those of the formal health-care sector;
and data and indicators should be used to provide motivation (Box 2).
Challenges
Despite the remarkably successful implementation of the PMTCT programme in South Africa, many challenges remain. Some health districts have done better than others in ensuring that good quality data are collected routinely and that data are used by health workers and managers to continuously monitor and improve the programme. Moreover, there is also a need for mentoring and supportive supervisory systems that can help facilities use data effectively on a regular basis. 7, 13 In South Africa, pregnant women visit antenatal clinics at a relatively advanced stage of pregnancy; fewer than 40% of them attend for the first time before 20 weeks' gestation.
Some pregnant women even go into labour without having attended an antenatal clinic once.
The PMTCT policy introduced in 2010 (Box 1) requires HIV-positive pregnant women to attend an antenatal clinic early, at 14 weeks' gestation, so that interventions can be started as soon as possible. Increasing early attendance will require interventions at both the individual and community levels to raise demand for services. In addition, changes in attitudes towards health-care services and in their organization will be needed to boost supply.
Ensuring that all infants undergo early HIV testing is another important challenge, as is making sure that all those who test positive are referred for treatment. In addition, more attention should be given to testing infants exposed to HIV when they are older than 2 months, particularly since breast-feeding may result in on-going postnatal exposure to the virus.
Despite the substantial increase in the number of facilities that can administer ART, 15% of public health-care facilities in South Africa are still not able to initiate treatment (Department of Health, South Africa, unpublished data, 2012). This inconveniences pregnant women, who may have to be referred to another facility for treatment initiation, and increases the possibility that they will be lost to follow-up.
South Africa is implementing a national action framework for PMTCT that covers the 5 years from 2012 to 2016. 14 The framework was tailored to individual districts and provinces and aims to provide a clear understanding of the operational issues that influence Publication: Bulletin of the World Health Organization; Type: Lessons from the field Article ID: BLT.12.106807
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If the national action framework for PMTCT is implemented in tandem with the envisaged strengthening of the health-care system, there is a high probability that, within the next 5 years, South Africa will be on the path to achieving the global goal of eliminating mother-to-child HIV transmission by 2015.
http://www.fidssa.co.za/images/PMTCT_Guidelines.pdf [accessed 12
November 2012].
Box 1. Main steps in the evolution of South Africa's policy on the prevention of mother-to-child transmission of HIV, 1998-2011
• 1998-1999: a PMTCT programme was started at two midwife obstetric units in Khayelitsha, Cape Town by the Western Cape Department of Health, despite the lack of a national policy.
• 2000: thirteenth international HIV conference, Durban. Data presented indicated that antiretroviral drug regimens were effective in reducing motherto-child transmission.
• 2001: the South African Ministry of Health endorsed the establishment of two research sites in each of the nine provinces for a period of 2 years to understand better the operational challenges of introducing antiretrovirals during pregnancy to reduce mother-to-child transmission.
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• 2001: this policy was challenged in the courts. In December 2001, the government was ordered by the court to develop a fully capable and effective national programme to reduce mother-to-child transmission by the following year.
• 2002: the government challenged the court order, but was unsuccessful. The PMTCT programme commenced. • 2009: President Zuma's speech on World AIDS Day outlined changes to be implemented in 2010. This gave a clear indication that the political leadership required to address the scale of the problem was available.
• 2010: the Department of Health revised the PMTCT policy again to include lifelong HAART for HIV-positive women with a CD4+ T-cell count ≤ 350 cells/mm 3 and dual ART from 14 weeks onwards in the pregnancy for HIV-positive women with a CD4+ T-cell count > 350 cells/mm daily nevirapine for 6 weeks for all infants. Daily nevirapine was continued for all breast-feeding infants whose mothers were not on HAART, to reduce postnatal transmission.
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• 2011: following a national conference on breast-feeding, the Minister of Health endorsed a policy that breast-feeding should be exclusively used at public health facilities, with formula milk being reserved for when there are medical indications, and that the provision of free formula milk should be phased out.
• 2011: in line with a call from global agencies, the Department of Health developed a national action framework for eliminating mother-to-child transmission of HIV.
ART, antiretroviral therapy; HAART, highly active antiretroviral therapy; HIV, human immunodeficiency virus; PMTCT, prevention of mother-to-child transmission.
Box 2. Summary of the main lessons learnt
• Changes in PMTCT policy should be implemented rapidly at the field level: for example, changes in treatment regimes and in criteria for starting ART should be translated into action on the ground through training and guideline dissemination.
• There should be good coordination at the field level between the formal health-care sector and partner organisations, such as international health agencies and international and local nongovernmental organizations, to support PMTCT policies.
• Greater attention should be paid to data and indicators relating to all aspects of the PMTCT programme as this information can provide motivation.
ART, antiretroviral therapy; HIV, human immunodeficiency virus; PMTCT, prevention of mother-tochild transmission; Table 1 . Polymerase chain reaction testing for HIV in infants younger than 2 months born in public health-care facilities, South Africa, 2008-2011
